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INTRODUCTION
Bischoff (1844) and Marshall (1904) observed that ovulation in the ewe is spontaneous and occurs after the onset of heat. It has since been reported that ovulation occurs either towards the end of oestrus (Quinlan & Mare, 1931 ; Grant, 1934; Cole & Miller, 1935) or shortly after the end of oestrus (Kelley, 1937; Anderson, 1938) . McKenzie & Terrill (1937) recorded ovulation occurring at times varying from 11 hr before to 6 hr after the end of oestrus. It was suggested by Quinlan & Mare (1931) that termination of oestrus is dependent upon rupture of the follicle, and McKenzie & Terrill (1937) found a positive correlation between length of heat and ovulation time, i.e. the interval from the commencement of oestrus to ovulation. Since mean duration of oestrus is reduced by 4 to 12 hr by continuous association of the sexes during oestrus (Zeltobrjuh & Rak, 1964; Parsons & Hunter, 1967) , the effect of such association on the time of ovulation is of interest and possibly of practical significance in sheep breeding. Zeltobrjuh & Rak (1964) found that association of the sexes during oestrus led to earlier rupture of the follicle. On the other hand, Ivanow (1913) and McKenzie & Terrill (1937) reported that coitus had no effect on time of ovulation. In addition, it has been shown that a mini¬ mum period of about 24 hr generally elapses between the onset of heat and the rupture of the follicle (Ivanow, 1913 ;  Allen, McKenzie, Kennedy & Beare, 1931 ; Quinlan & Mare, 1931) , even if mean heat length is as short as 16 hr (Anderson, 1938) .
Previously, time of ovulation in the ewe has been determined by one of two techniques. More commonly, ewes have been autopsied, or laparotomized once, at various intervals after the onset of oestrus and a range of ovulation times determined for the population (Grant, 1934;  Anderson, 1938; and others) . In a modification of this approach, estimates of the time of ovulation have been made by examining the ovaries of each animal both before and after the expected time of ovulation (Zeltobrjuh & Rak, 1964 (Finney, 1962) . This technique has been used particularly in biological assays (for example, of insecticides), but it has also found a diversity of applications such as the estimation of the limina of separate items of a mental test (Finney, 1944) and the determination of mean age of menarche (Wilson & Sutherland, 1950; Burrell, Healy & Tanner, 1961 With ewes coming on heat at various times and having varying heat lengths, the arrangement into batches was impracticable. Accordingly, the methods propounded by Finney (1947a) for this situation were followed.
Since Finney (1962) stipulates that the 50% point, i.e. the mean ovulation time, must be bracketed 'at all costs', the procedure of allocating a slaughtering time for a particular ewe was to guess the time of ovulation of that ewe in the light of its observed heat length and of results from previous ewes, and to make this the slaughtering time. Errors in these guesses were relied upon to give a reasonable spread of slaughtering times about the mean ovulation time for a given heat length, and from the fitted equations this was apparently achieved. The percentages of ewes found to have ovulated at the end of the experiment were 41% in the treatment group and 63% in the control group.
In many biological assays it is usual to transform the dose, so that the distri¬ bution of tolerances will be normal and the true relationship between probit and dose linear. Since the possibility that the distribution of ovulation times might be skew could not be excluded, the necessity for transforming the slaughtering times was investigated in two ways : ( 1 ) in the preliminary process of fitting provisional regression lines by grouping the data, the untransformed data seemed to be reasonably linear, whereas the log transformation tended to give a curve; and (2) (Finney, 1943) where Zw is the sum of the weights used in the last iteration of the fitting process, *t> x2> x3 are the weighted means of*,, x2 and xtx2, and cn and ci} are the diagonal and non-diagonal elements of the variance-covariance matrix d£bu b2 and b3. The variance of £, when equation (5) is used is found by putting ¿3; c3 3> ci3 and c23 all zero in equation (7) and is: F(*l) =^2|^+(^l -^l )2fl l -2^1-í1)(^2-^)Cl 2+(^2-^2)2Í22j (8) However, the calculated values of », íllf í12, c22 are not the same in equations (5) for the treatment group and approaches significance under the hypothesis of parallelism. Thus for the treatment group, but not for the control group, there is a significant correlation between heat length and ovulation time, and model ( 1 ) cannot be regarded as an adequate representation of the data. Further, al- Table 3 fitted regression equations for ,, x2 and xyx2 (model 3) though the differences between the two groups in respect of b I and b 2 are not significant, the values of u are quite large (1-74 and 1-57 respectively), so that the acceptance of the hypothesis of parallelism is inadvisable.
Since b in equation (4) (5) is an estimate of the reciprocal of the variance of ovulation times for a fixed heat length, and from the control. This is consequential on the correlation between heat length and ovulation time discussed above. From calculations based on Table 3 there appears to be a tendency for the variance of ovulation times in the treatment group to increase with increasing heat length, while the opposite tendency applies to the control group. In view of the non-significance of b 3 however, these tendencies are not statistically significant. The stimulus leading to the release of sufficient gonadotrophin to cause ovulation has been shown to occur within 2 hr after the onset of oestrus (Robert¬ son & Rakha, 1965) . This suggests that the influence of the ram on time of ovulation probably occurs within the first 2 hr of oestrus, perhaps by altering the rate of secretion of the luteinizing hormone releasing factor. However, Parsons & Hunter (1967) have found that rams most effectively shortened oestrus if they were associated with the ewe between 4 and 8 hr after its com¬ mencement. This may be a clue to the differences in the mechanisms by which the ram shortens oestrus and delays ovulation.
Restall (1961) suggested that the improved lambing rate achieved by running teaser rams with the ewes after insemination (Lysov & Simanov, 1955; Restall, 1961; Schindler & Eyal, 1961) might be attributed to the release of oxytocin and improved sperm transportation. It is interesting to speculate that the relationship between heat length and time of ovulation, and perhaps the time necessary for sperm capacitation (Mattner, 1963) , might be involved.
